Evaluating the German "Mini-Job" Reform Using a True Natural Experiment * Increasing work incentives for people with low incomes is a common topic in the policy debate across European countries. The "Mini-Job" reform in Germany -introduced on April 1, 2003 -can be seen in line with these policies, exempting labour income below a certain threshold from taxes and employees' social security contributions. We carry out an ex-post evaluation to identify the short-run effects of this reform. Our identification strategy uses an exogenous variation in the interview months in the German Socio-Economic Panel, that allows us to distinguish groups that are (or are not) affected by the reform. To account for seasonal effects we additionally use a difference-in-differences strategy. The results show that the short-run effects of the reform are limited. We find no significant short-run effects for marginal employment. However, there is evidence that single men who are already employed react immediately and increase secondary job holding.
Introduction
As a response to persistently high unemployment rates, especially of low-skilled people, wage subsidies have been intensively discussed in European countries. Following the example of the Earned Income Tax Credit (EITC) introduced in the 70s in the US (see, e.g., Scholz, 1996) , several European countries have introduced in-work benefits, tax credits, or subsidies to social security contributions (SSC) for working individuals.
Examples are the Working Family Tax Credit (WFTC) in the UK (see, e.g., Blundell, Duncan, McCrae, and Meghir, 2000) and the French Prime Pour l'Emploi (see, e.g., Stancanelli, 2005) .
1 The "Mini-Job" reform introduced in Germany in 2003 can also be seen in line with these policies. The main objective of this reform is to provide positive work incentives for people with low earnings potential by subsidising social security contributions. The government expected to achieve that goal by exempting labour income up to 400 euros from employees' SSC and introducing a degressive subsidy for earnings between 401 and 800 euro. To be specific, this reform included three major changes from pre-reform regulations. First, the maximum amount for earnings exempted from SSC was increased from 325 to 400 euros. Jobs with earnings less than this threshold are called mini-jobs. Second, the previous maximum hours restrictions (15 hours per week) was abolished. Third, income up to 400 euros per month from a mini-job hold as a secondary job is now exempted from SSC and income tax.
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The theoretically-expected employment effects of wage subsidies depend on the design of the policy instrument and on various other institutional and economic factors (see, e.g., Blundell, 2000 , or Moffit, 2003 . The expectation of unambiguously positive effects on labour force participation is based on two conditions. First, the subsidies have to be targeted at individual income rather than household income, and second, the reform has to change the incentives to take up work for recipients of unemployment benefits or other social transfers. The subsidies under the German "Mini-Job" reform are indeed targeted at the individual level; however, the budget constraint for recipients of social transfers hardly changes due to strict withdrawal of earnings, as is shown in Steiner and Wrohlich (2005) .
Theoretical predictions about the hours worked, on the other hand, are not so 1 For a detailed overview of recent European "Making Work Pay" policy reforms, see Orsini (2006) . 2 See Steiner and Wrohlich (2005) for a more detailed description of the reform.
2 straightforward: for individuals with earnings within the subsidised range it might be optimal to increase working hours (if the substitution effect dominates the income effect), whereas for individuals with earnings slightly above 400 euros, it might be profitable to reduce working hours under the subsidy. 3 The total effect on working hours for the population will therefore depend on the distribution of households along the working-hours/income distribution and thus has to be evaluated empirically.
A series of papers has estimated the effects of the 2003 "Mini-Job" reform based on ex-ante simulations with behavioural microsimulation models. They suggest only very moderate participation effects and even negative effects on working hours. 4 This is in strong contrast to numbers published by official statistics suggesting an additional number of 930,000 jobs created already one month after introduction of the reform.
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Hence, an ex-post evaluation is called for. This is an especially difficult task here, since from 2004 onwards various other legal changes have been introduced which might affect labour supply decisions of individuals. Therefore it should be obvious that a comparison of the mini-jobs realised in 2004 with pre-reform numbers will not reveal the true effect of the reform. Furthermore, in contrast to other evaluation studies of labour market policies, the distinction between control and treatment groups is not initially clear, since the reform is relevant for the whole population. A thorough evaluation has to take these points into consideration and should be based on a credible identification strategy. We will do so by using the exogenous variation in the interview date of the German Socio-Economic Panel (SOEP). The interviews are conducted between January and October in each year. Since the reform was introduced on April 1, 2003, we observe some people who are interviewed before the reform and others interviewed after the new legislation was implemented. This allows us to estimate the immediate short-run effect of the reform. To account for seasonal variation, we additionally use a difference-in-differences approach.
We will explain our identification strategy in more detail in Section 2, where we will also describe the data used for the analysis. Section 3 contains the estimation results, before Section 4 concludes. of the treatment effect of the reform will be based on this exogenous variation in the interview month.
As already mentioned we want to evaluate the effects of the reform on some outcome Y , for example, the probability of beginning a mini-job for certain groups of the population. In the usual microeconometric evaluation framework (the "potential outcome approach", most commonly called the Roy (1951 )-Rubin (1974 
does not hold, where D is a binary treatment indicator. Let us transfer this general framework to our evaluation question, before we present our identification strategy.
The "Mini-Job" reform was introduced on April 1, 2003, and applies to the whole population. Hence, we have no direct treatment group which has received the treatment and whose outcome we could compare with a control group who did not receive the treatment. The whole population before April 1, 2003, was not affected by the reform, while the whole population after April 1, 2003, was affected by it. It should also be noted that the whole population was (not) affected by the reform in 2004 (2002) .
Comparing the outcomes between these two years (Y rate of the first tax bracket was reduced from 19.9 to 16.0 percent, and the top tax rate was reduced from 48.5 to 45.0 percent. Clearly, this reform also affected labour supply decisions of individuals with low earnings.
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However, the timing of the SOEP interviews gives us an opportunity to identify the true treatment effect. As mentioned above, the SOEP interviews are conducted between January and October of each year. We argue that the random variation of the interviews mimics a true natural experiment, where we can compare the effects for the group of participants, i.e. the people who where interviewed when the reform was already implemented in t 2003 , with the group of controls, i.e. the people who were interviewed before the reform was implemented in t 2003 8 :
Most of the interviews are accomplished within the first quarter. In fact, by default households are contacted by the interviewers in the first quarter of each year. If this contact is not successful, whether because no one is at home or the household has moved to another address, households are contacted again in the second quarter of the year and so on. Since on average most of the post-reform interviews are completed by
May 2003
9 , it should also be clear that we are only able to estimate the immediate short-run effects of the reform.
A problem which might arise with this approach are potential differences in unobserved characteristics (UC) between individuals interviewed before April and those interviewed after April as well as seasonal employment effects (SEE). If employment in the mini-job sector varies heavily within a year or if the two groups differ in unobserved characteristics the above-mentioned approach becomes invalid since
To account for these potential sources of bias, we apply a control mechanism based on the difference-in-differences (DID) approach 10 , using the seasonal variation and 7 For a detailed description and an estimation of labour supply reactions to this tax reform see Haan and Steiner (2005) . 8 The superscript behind year information indicates the first quarter of the year, year information without superscript indicates quarters 2-4.
9 In 2003 80% of interviews were conducted in the first quarter, 8% in April, 5% in May, 4% in June and the rest (3%) between July and October.
10 See, for example, Heckman, LaLonde, and Smith (1999) for an overview. The equation we will estimate can be specified as
where y * i is a latent variable such as the propensity to be marginally employed or to hold a secondary job (the outcome variables will be specified in more detail in Section 2.2), d2003 i is a dummy variable indicating whether individual i is observed in 2003, af ter is a dummy variable indicating whether individual i is observed after the first quarter of a year, and d2003 × af ter is an interaction term of these two variables.
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Vector X i summarises control variables such as age, education, family status, number of children, health status, etc., and ε i is an unobserved error term. The βs and the vector γ include the respective coefficients. We are particularly interested in β 3 , which yields the causal effect of the reform. Since we do not observe the latent variable y * i , but the binary outcome variables y i , we will estimate equation (4) using a probit model. The marginal effect corresponding to the coefficient β 3 can thus be interpreted as change in the probability of the outcome variable (e.g. marginal employment) due to the reform.
Definition of Outcome Variables and Subgroups
We are interested in two outcome variables, namely the probability of being in marginal employment ("geringfügige Beschäftigung") and the probability of having a secondary job ("Nebenerwerbstätigkeit"), since the incentives to take up these two types of jobs have been changed by the "Mini-Job" reform. This is an extension of previous exante evaluation studies that did not analyse the effects on secondary job holding.
However, there is evidence that the strong increase in mini-jobs after the introduction of the reform were in fact not jobs taken up by individuals who were previously not employed, but secondary jobs of people who had already been working.
11 Thus, in addition to the analysis of marginal employment, we are particularly interested in the effect of the reform on secondary job holding.
In the SOEP data, there are several questions containing information about employment status, working hours, earnings, and job characteristics. One drawback of the interview-based SOEP, as with any kind of self-reported data, is that there are some inconsistencies in answers to these questions. For example, some individuals state that they are part-time employed (instead of marginally employed) but have earnings less than 325 or 400 euro, which would classify them as marginally employed.
Other individuals report not working when asked for their employment status, but state later that they receive earnings from a secondary job. Therefore, we decided on the following definition of "being marginally employed". An individual is defined to be in marginal employment if -the answer to employment status is "marginally employed", or 11 For details see Bundesagentur für Arbeit (2003).
-the answer to employment status is "part-time employed" and gross monthly earnings are reported to be less than 400 euro, or -the answer to job characteristics is "this job is a 325 euro/400 euro Job", or -the answer to employment status is "not working" and the individual reports having a secondary job with gross monthly earnings less than 400 euro.
Note that we use the post-reform threshold of 400 euro for all individuals (interviewed before and after the reform), since we are not interested in redefinitions of already existing jobs.
Similar problems arise with respect to the definition of secondary job holding. As explained above, we observe individuals with a secondary job but classifying themselves as non-working at the same time. Our definition of having a secondary job is as follows.
An individual has a secondary job if -the answer to employment status is "full-time employed" or "part-time employed" and the individual reports gross monthly earnings from regular or irregular secondary jobs less than 400 euro. Table 1 shows the total number of observations in the four subsamples, interviewed before and after April 1st in 2002 and 2003, respectively. To analyse the changes with respect to marginal employment we look at the whole population, whereas we focus on individuals who are full-or part-time employed to analyse secondary job-holding.
For both analyses we focus on individuals aged between 16 and 70 years.
Results of several ex-ante evaluation studies (see Wrohlich, 2005, or Bargain, Caliendo, Haan, and , Orsini, 2005) have shown that the reaction to the reform differs between population subgroups. For example, women in couple households have been shown to adjust their labour supply more than men. Therefore, we differentiate between several subgroups in our analysis. In particular, we run separate estimations for men and women. Furthermore, we analyse the effect on the labour supply of students, which has not been studied in earlier evaluation studies. Table 1 also shows the total number of observations marginally employed or holding a secondary job. We see that marginal employment is more prevalent among women than men, whereas the opposite is true for secondary job holding. Additionally, marginal employment is higher in the second and third quarter of both years when compared to the first quarter. Furthermore, it is interesting to note that we observe an increase in marginal employment from the first quarter of 2002 to the first quarter of 2003.
Before we turn to the estimation results, we look at some descriptors of the covariates used in the estimations. Thereby we differentiate the four subsamples under consideration. Note that -as already discussed -even if the "after" groups differ systematically from the "before" groups with respect to unobservable characteristics, this does not flaw our results as long as we assume that the differences are the same in As can be seen from Table 1 above, there are far fewer observations in the two subsamples "interviewed after April 1st", which is due to the interview routine of the SOEP already described. Therefore, the group of individuals interviewed after April 1st might be systematically different from those interviewed in the first three months. However, Table 2 shows that the subsamples do not differ with respect to most observable characteristics. One exception is the regional origin of the individuals. East Germans are far less represented in the "after" samples (less than 15 percent of all households) than in the "before" samples (approximately 30 percent). 12 Moreover, there are also small differences in age and education, individuals in the "after" sample being younger and better educated. What is important for our set-up, however, is that the differences between the "after" and "before" samples are very similar for the two years.
Results
We run separate estimations on different subgroups and outcome variables. Since we expect different effects for men and women, we perform separate analyses for these two groups. In addition, we investigate whether the reform has impacts on the labour supply of students. This group was even more affected by the reform, because the SSC-exemption threshold is at the same time the exemption limit of earned income for recipients of student aid.
For men and women, we run estimations for two outcome variables, namely marginal employment (Section 3.1) and secondary job holding (Section 3.2). For students we combine these two outcome variables into one due to the limited number of observa-12 Given the differences in this variable, we have also performed the analysis separately for East and West Germany, which did not yield different results as the ones we will present in the next section. Table 3 shows a short summary of the estimation results for marginal employment, where we have displayed marginal effects. Full estimation results, including the coefficients and standard errors of the control variables, can be found in Table A far as the probability of being marginally employed is concerned, neither single men nor men living in couples react to the reform. Similar to what we observe for men, we find a positive and significant "raw" effect of the reform for women (see column 4). This effect disappears, however, if we control for socio-demographics (column 5) and for differences in seasonal employment effects and unobservable characteristics between the "before" and "after" samples (column 6). Note that in the full model presented in column 6, the coefficients of the variables af ter and d2003 are positive and significant, indicating that for women the probability of being marginally employed is higher in the second and third quarter of each year, and that this probability is also higher in 2003. However, there is no causal effect of the reform, which would be caught by the effect of the variables af ter × 2003 and af ter × 2003 × single (see Table A .1 in the Appendix).
Effects on Marginal Employment
Thus, our first conclusion is that in the short-run (defined as about two months after the reform), there has not been a significant change in marginal employment that could be causally related to the legislation introduced on April 1st, 2003. However, at least for women, marginal employment seems to be higher in the summer months than in winter and higher in 2003 than in 2002.
Effects on Secondary Job Holding
Let us now turn to the analysis of the probability of holding a secondary job. As already explained above, for these estimations we focus on the sample of full-time or part-time employed individuals only. As Table 4 (column 1) shows, there seems to be no significant "raw" effect of the reform for men, as the share of men holding a secondary job does not differ between the first and the subsequent quarters of 2003.
14 This is also true if we control for differences in observed characteristics (column 2) and for differences in seasonal employment effects and unobserved characteristics (column 3). However, as the results of this estimation show (see Table A .2 in the Appendix), we do find a positive effect for single men that is significant at the 10 percent level. The marginal effect corresponding to this coefficient amounts to 0.031. This implies that for single men, the probability of having a secondary job increases by 3.1 percentage points. Since the probability of holding a secondary job before the reform for single men is 3.7 percent, this effect almost implies a doubling of secondary employment in this group. However, the standard error of the marginal effect amounts to 0.0198.
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14 Full estimation results can be found in Table A .2 in the Appendix. 15 Statistical (non)significance of the estimated coefficient of the interaction term does not neces-
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The marginal effect is thus not significant at the 10 percent level, the empirical significance level amounting to 11.5%. Given the economic significance of the effect and the relatively limited number of observations, we would not conclude from the standard error that the reform did not affect this group, but rather that there is evidence for a positive effect on secondary employment of single men. As columns 4 to 6 of Table 4 show, we do not find a corresponding effect for women.
Effects for Students
The estimation results for students can be found in Table 5 . Similar to what we found for women with respect to marginal employment, for students there is a positive and significant "raw" effect of the reform, in that students in the second and third quarter of 2003 are more likely to be observed in marginal employment or holding a secondary job than in the first quarter of 2003. This is sarily imply (non)significance of the marginal effect of this variable in non-linear models (see Ai and Norton, 2003) .
16 Table A .3 in the Appendix contains the total number of observations for this group as well as the numbers on being marginal employed and/or holding a secondary job. Due to the limited number of observations we pooled male and female observations and included a control variable for gender. Full estimation results can be found in Table A .4 in the Appendix.
14 still true once we control for socio-demographic characteristics. The difference-indifferences model, however, shows that there is no causal effect of the reform, even though the probability of being marginally employed or holding a secondary job is higher in 2003 and in the second and third quarter of each year.
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To sum up, we find that in the short run, there is evidence that the reform had a causal effect for single men, whose probability of having a secondary job increases by about three percent. According to our estimation results, the reform had no causal effect on marginal employment in any of the subgroups.
Conclusions
The aim of this paper was to evaluate the causal effect of the German "Mini-Job" reform from 2003 on the probabilities of being in marginal employment or of having a secondary job. Based on our identification strategy, we were able to identify the shortrun effects of the reform. We could not find a significant effect on the probability of being marginally employed for any subgroup. However, we found evidence that the probability of having a secondary job increases for single men.
All ex-ante evaluation studies using behavioural microsimulation models predict similar effects from the "Mini-Job" reform. They find a small yet significant effect on the labour force participation of women living in couple households. As described above, we do not find a significant effect on the participation in marginal employment in the short run. However, since the effects that are calculated with ex-ante microsimulation techniques correspond to long-term effects, our results need not necessarily be a contradiction to this literature. The effect of the "Mini-Job" reform on students, as well as on secondary job holding has not been analysed so far. However, as we show, secondary job holding is the only outcome variable for which we find any short-run effect, at least for the group of single men. , who stated that one month after the reform, there was an increase in marginal employment of as high as 79,000 individuals and an increase of secondary jobs by 580,000. As stated above, we did not find any significant effects on marginal employment. This could be due to various reasons. First, while we showed that for women and students marginal employment is higher in the summer months and in 2003, our results show that there is no significant causal effect of the reform. Thus, our conclusion is that the immediate increase in marginal employment of 79,000 jobs cannot be causally related to the reform. As far as secondary jobs are concerned, our results differ to a much larger extent from the numbers published by the Federal Employment Agency. We only find evidence for a positive reaction to the reform among single men, whose probability of having a secondary job increases. However, this can not explain the total increase of 580,000 secondary jobs stated above. We believe that a large fraction of these "new" jobs are actually redefinitions of previously fake selfemployment. This effect cannot be identified with the SOEP data. The same is true for turning illegal jobs into legal employment (see also Schupp and Birkner, 2004) .
Thus, we conclude that in the short-run, the reform had a very limited causal impact on the labour supply in Germany. The high numbers that circulated in the press in the first months after the reform were to a great extent referring to (i) additional jobs that have been created not due to the reform but to seasonal employment effects and the general trend of increasing marginal employment and (ii) to redefinitions of already existing jobs or the turning of illegal jobs into legal employment. 
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